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DETAILED ACTION 
Response to Arguments 

Applicant's arguments with respect to claims 1-24 have been considered but are 
moot in view of the new ground(s) of rejection. 

The claims as presented invoke 35 U.S.C. 112, 6^^ paragraph, and were 
examined as such. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 5-7, 9, 12-17, and 19 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Massie (USPN 4,344,707) in view of Feinleib, et al. (USPN 

4.399,356). 

Regarding claims 1 and 12, Massie discloses a method for correcting wavefront 
measurements in an imaging system that comprises the steps of: 

a) producing an image in a channel of a system using light of a predetermined 
wavelength 

b) measuring a geometric distortion introduced by the system in a light beam 
Massie discloses a method for determining wavefront distortions that occur along 

the transmission path of a light beam in a system (column 1, lines 35-37). These 
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distortions can be in the form of geometric distortions such as tilt, tip, focus, and 
astigmatism, (column 1 , line 44 to column 2, line 8) 

Massie's system further corrects the distortions by: 

c) determining a geometric correction matrix corresponding to said geometric 
distortion introduced by the system in the light beam; and 

d) applying said geometric correction matrix to remove geometric distortions from 
the light beam 

Massie's system performs these steps by generating the geometric distortions in 
the form of "mode signals." These signals are directly usable in a close-looped system 
for providing on-line corrections to eliminate the distortions in the light beam, (column 2, 
lines 41-49) These signals are further represented as coefficients in Zernicke 
polynomial functions. These functions describe the phase of the wavefront in the x-y 
plane with respect to these geometric distortions or coefficients, (column 3. lines 20-31) 
The series of coefficients represents a matrix of values. 

Massie does not disclose the method of correcting measurement data from the 
sub-images of a light beam in a multi-channel system, but rather only corrects wavefront 
distortions in a single light beam introduced by the system. 

Feinleib discloses an optical wavefront multi-channel sensing system that 
produces a sub-image in each channel of the system using a predetermined 
wavelength. A prism (10) divides an incoming light beam (7) into multiple beams (7a-d) 
along multiple channels (orthogonal paths). These beams impinge on detector arrays 
(4a-d) for imaging, (column 4, lines 29-31) It is inherent that distortions can occur in 
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these multiple beams due to the system (i.e obscurities in the wavefront splitting device, 
obscurities in the surrounding environment) as the incoming light beam is sent along a 
transmission path, split into the separate wavefronts, and sent to the separate 
detectors. These distortions can interfere with the desired measurements. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
utilize the method of correction for wavefronts of Massie in the optical wavefront multi- 
channel sensing system of Feinleib in order to correct for these distortions in the sub- 
images, resulting in a more accurate measurement. 

Regarding claims 2 and 13, the detectors of Feinleib's device are disclosed as 
detector arrays with means for dividing each of the sub-images into sub-regions 
(subapertures) (column 4, lines 41-43). Thus, the distortions in the wavefronts are also 
detected at the sub-regions. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to utilize the method of correction for 
wavefronts of Massie in the optical wavefront multi-channel sensing system of Feinleib 
in order to correct for these distortions in the sub-regions, resulting in a more accurate 
measurement. 

In regards to claims 3 and 14, the step for measuring the geometric distortions in 
Massie's device is taken with regard to a predetermined reference position of an image 
feature (point- spread function) in the light beam wavefront. The wavefronts are 
compared with a point-spread function curve indicating the intensity of the beam that 
includes a peak value. Shifts from this peak intensity indicate a tip or tilt. A widening of 
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the peak indicates focus. An uneven spread of this point-spread function indicates 
astigmatism, (column 7, lines 36-47) 

Furthermore, regarding claims 3 and 14, the step for determining in Massie's 
device is carried out by calculating correction factors as required to negate the spatial 
displacement in each wavefront section, (column 2, lines 41-49) 

In regards to claims 5, 6, 15, and 16 the Zernicke polynomial used in Massie's 
device is an equation describing the wavefront of a light source geometrically in the x-y 
plane, and therefore is an equation for a surface in the x-y plane, (column 3, lines 15- 
25) 

Regarding claims 7 and 17, step b) of Massie's device is carried out by 
comparison of the wavefronts with a calibration test pattern known as a point-spread 
function, (column 7, lines 36-47) 

In regards to claims 9 and 19, Massie's discloses that wavefront analysis (i.e. 
detecting and correcting of distortions in a light source) can be used for light of varying 
wavelength (i.e. a star or star-like object or a laser beam), (column 1 , lines 11-16) 
Therefore, it would be inherent to use a light source with means for changing the 
wavelength to determine wavefront distortions in a multi-channel imaging device. 

Allowable Subject Matter 

Claims 22-24 are allowed over the prior art. 

Claims 4, 8, 10, 1 1 , 18, 20, and 21 are objected to as being dependent on a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable subject 
matter: 

As to claims 22-24, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious the method of producing a plurality of additional phase maps 
with varying phase offsets and averaging the phase maps to produce a corrected phase 
map to calibrate a multi-channel imaging system. 

As to claim 4, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious the use of a cross-correlation algorithm for sub-images of a 
multi-channel imaging system to measure a spatial displacement among the sub- 
images introduced by the system. 

As to claims 8 and 18, the prior art of record, taken alone or in combination, fails 
to disclose or render obvious the method of measuring a geometric distortion introduced 
by the system in a multi-channel imaging system utilizing one of the sub-images of one 
of the channels as a reference. 

As to claims 10, 1 1 , 20, and 21 the prior art of record, taken alone or in 
combination fails to disclose or render obvious the method of correcting an intensity 
distortion introduced by the system in a multi-channel imaging system using a transfer- 
function correction matrix. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marissa J. Detschel whose telephone number is 571- 
272-2716. The examiner can normally be reached on M-F 8:30am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on 571-272-2059. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Marissa Detschel 
December 12, 2005 
MJD 



